sex of the common parent. In contrast with the findings in half siblings and (previously) the natural parents there was a striking, significant increase in body mass index between full siblings of overweight and obese adoptees.
Fatness runs in families,' 4 and the evidence for a genetic contribution to this tendency comes from several types of studies.5 These include fitting genetic models to the familial correlations,6 studies of twins, and studies comparing adoptees and the offspring of the adoptive parents. 6 8`1 None, however, has excluded confounding due to environmental effects. Two recent studies of adult adoptees and their natural parents'4 15 have provided further evidence. The findings were compatible with additive polygenic effects, but major gene influences could not be excluded. Furthermore, in contrast with the family studies,'46 these studies suggested a stronger genetic relation between women than between men. The studies, however, were limited owing to difficulty in ascertaining parental fatness and changes over time in environmental effects.
We report a new type of study, which compares the current body mass index of adult adoptees with that of their biological full and half siblings from whom they were reared apart. Our findings allow further assessment of the genetic contribution.
Subjects and methods

ADOPTEES
Data on every completely non-familial adoption granted in Denmark between 1924 and 1947 were transferred to the Danish Adoption Register at the Psykologisk Institut, Kommunehospitalet, in Copenhagen. '6 The records provide date of formal adoption, age of the child at transfer to the adoptive parents, the identity of the adoptive father and mother, and, when known, the identities of the natural parents. Paternity was established by acknowledgment or 
Results
The mean body mass index of the full siblings increased with the weight group of the adoptees (thin 22-0, medium 22-7, overweight 23 8, obese 26 6) (figure). In the regression analysis the differences between weight groups was significant (p<005) (table II) and there was a highly significant trend across weight groups (p<00001). The striking increase in body mass index of siblings between the overweight and obese weight groups of adoptees was significant (p<O-Ol).
The figure shows the average body mass index of siblings for each of the four male-female combinations of adoptees and their full siblings. With a few exceptions the stepwise increase with weight group occurred in all combinations. The multiple regression analyses did not show any statistically significant two way or three way interaction effects between the weight groups of the adoptees and the sex of the adoptees and these siblings (parameter estimates not shown).
The maternal half siblings showed a monotonic increase in mean body mass index across the four weight groups (thin 22-8, medium 23 1, overweight 24-1, obese 24-2) (figure), and the trend was significant in the regression analysis (p<0002). Among the paternal half siblings the lowest mean body mass index was in the thin group (23-1), but the increase was not monotonic across the weight groups (medium 240, II) ; the trend across weight groups was significant (p<0 02), though the overall differences among weight groups were not. The obese group differed significantly only from the thin group (p<002). The difference in trends across weight groups of adoptees between maternal and paternal half siblings was not significant (no significant two way interaction).
In both maternal and paternal half siblings the four combinations of male-female adoptees and malefemale half siblings showed no distinct differences in trends over the four weight groups (figure). The multiple regression analyses also disclosed no significant two, three, or four way interaction effects among the weight groups of adoptees and the eight combinations of sex of the adoptees, half siblings, and common parents (parameter estimates not shown).
Discussion
This report describes the first study of fatness of adoptees and their biological full and half siblings who were reared separately by the biological parents of the adoptees. It Our study offers an opportunity to assess maternal effects attributable to the early environment, which would produce a stronger association in fatness between adoptees and their maternal half siblings than between adoptees and their paternal half siblings. Our results do not definitely support or exclude the maternal effect. On the one hand, there was a significant trend among the maternal half siblings and none among the paternal half siblings. On the other hand, the difference between the trends was not significant, the sample included fewer paternal than maternal half siblings, and in this study also uncertainty about paternity may weaken the trend. Plainly, however, if the maternal effect exists it must be small. Furthermore, the difference between the full siblings and the maternal half siblings speaks for a stronger effect of genetics than early maternal environment. This conclusion accords well with the results from studies of natural families, which do not show appreciable maternal effects.246
It may be questioned whether the genetic influences on body mass index that we have found reflect genetic influences on fat or lean body mass, or both. Both fat and lean body mass are familial traits,'32I so that both traits may be subject to genetic influences. The differences in body mass index among the adoptees selected for our study undoubtedly reflected large differences in degree of fatness, but as fatness and lean body mass are highly correlated,29 they may also have differed in lean body mass. Though differences in lean body mass contributed to the differences among siblings, the size of the difference between siblings of overweight and obese adoptees suggests an important contribution of fat mass.
Polygenic transmission for the entire range from thin to obese is suggested by the association in body mass index between adoptees and full siblings. The finding that the association was stronger than that between adoptees and half siblings is also consistent with polygenic inheritance.
A In conclusion, though human fatness is influenced by the environment, as shown by differences between monozygotic twins7 and rapid changes over time in stable, homogeneous populations,25 it is clearly under substantial genetic control. The transmission appears to be independent of sex. We suggest that at least two modes of genetic inheritance are concerned-namely, polygenic inheritance for the full range of fatness and a major gene, or genes, specific for obesity. The findings show a higher rate of minor ailments in children who smoke and in children whose mother smokes. If children are having frequent days off school for minor ailments possibly they or their parents would benefit from advice and help in stopping smoking.
Introduction
Over the past two decades evidence has accumulated not only that adults who smoke damage their health but also that children who smoke have various health problems. '-`Many studies have shown associations between parental smoking and increased health problems in children,5'7 but many of these focused on children who did not themselves smoke. A few looked at the effects of smoking by both children and parents-for example, on respiratory diseases and on lung cancer in later life.9 1°W e investigated whether absence from school for various reasons including minor ailments, such as colds, influenza, tonsillitis, and digestive disorders, of children aged 12 and 13 could be predicted on the basis of their own and their parents' smoking habits four months earlier.
Subjects and methods
As part of a study funded by the Cancer Research Campaign on the uptake of smoking we studied a random sample of 29 schools in Cumbria and Tyne and Wear." All the second year classes in these schoolsnamely, pupils aged 12 and 13-were included. The pupils were given two questionnaires: the first was administered during [12] [13] [14] [15] [16] January, and a second, identical questionnaire was completed by the same pupils during 18-22 May. The questionnaires were completed by the children under examination conditions supervised by their class teachers. This method has been shown to elicit the highest, and therefore presumably the most accurate, self reporting of smoking by adolescents.'2 The children then sealed the anonymous questionnaires in plain envelopes to ensure confidentiality. The first and second questionnaires were matched by means of birth dates, information on school classes, and family data.
The children were asked to indicate their smoking habits by ticking one out of six possible replies."' The six categories were: I have never smoked a cigarette; I have tried a cigarette once; I used to smoke but I don't smoke now; I smoke occasionally but not as much as one cigarette a week; I smoke between one and six cigarettes a week; and I usually smoke more than six cigarettes a week. To check the accuracy of the
